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FLOAT FOR A TOWED LINE 

The present invention relates to a float for a 
towed line, whose field of application is generally 
seismic measurements at sea, in which a battery of 
lines carrying acoustic sensors is towed at the stern 
5 of a ship. Each of the lines comprises a deflector in 
front of the sensors, which is a submerged and vertical 
wing which incurs a transversal lift and maintains the 
line alongside the wake of the ship, and a float from 
which the deflector is suspended and whose aim is to 
10 prevent the line from sinking under the weight of the 
deflector . 

The floats must be almost insensitive to the 
disturbances to which they may be submitted, in 
particular by the sea swell. Unfortunately, as far as 

15 this is concerned, the known floats oscillate too 
easily in the vertical direction following the 
movements of the swell. The suspension line of the 
float deflector is submitted to periodic surges which 
can end by fatigue rupture or can create damage to the 

20 connections, and the quality of measurement can also be 
disturbed. The float to be described below overcomes 
• this disadvantage while still retaining good 
directional stability, above all in its most 
advantageous embodiment. 

25 The known floats have a fuselage shape, expanded 

in the centre and progressively tapered towards the 
ends. The float according to the invention comprises a 
horizontal portion of the floating body whose shape is 
also substantially fuselage shaped, but also an upper 
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part of the floating body, extending from the 
horizontal portion upwards and with horizontal cross- 
sections which are closely uniform; in addition, the 
horizontal portion is completely submerged and the 
5 upper portion is partially emerged when the float holds 
the line, or a heavy element of the latter. 

The vertical movement of the sea swell is 
therefore represented above all by a variation of the 
immersion of the upper portion without any special 
10 force on the float because of the uniformity of its 
cross-section and the small variation of the submerged 
volume: the vertical oscillating movement of the float 
and its load therefore does not have a great amplitude. 

The stability is still better if the upper portion 
15 is higher at the rear of the horizontal portion, and 
particularly if the suspension element of the deflector 
is located in front of the upper portion. 

If this suspension element comprises a single 
articulation around a transversal axis, the float is 
20 restrained from rolling movements and comes back into 
place more easily. 

The directional stability of the float is improved 
if its horizontal portion is wider than its height, 
which makes it possible to reduce its lateral surface, 
25 and thus the lateral disturbing forces. 

The invention will now be described with the aid 
of the figures below, showing one embodiment: 

- figure 1 is a side view of the float, 

- figure 2 is a view from above the float, 

30 - figure 3 is a cross-section of the float along 

the line III-III. 
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A part of the line towed for seismic measurements 
is shown in figure 1. It comprises, on either side of a 
submerged deflector 1, a front portion of line 2 
attached to a ship located on the left and a rear 
5 portion of line 3 to which the sensors are attached 
located on the right (outside the figure) . In addition, 
a line deviation 4 links the fore and aft portions 2 
and 3 avoiding the deflector 1, and serves for 
transmitting the signal from -the sensors to the ship. 

10 The deflector 1 is maintained at a closely constant 
depth thanks to a float 5, characteristic of the 
invention, preventing it from sinking lower, whether it 
is suspended by a cable or by a chain 18. 

The float 5 comprises a horizontal and lower 

15 portion of a floating body here called a fuselage 6 and 
an upper vertical portion of a floating body called a 
leg 7. The fuselage 6 has: a front portion 8 intended 
to promote penetration in the water and which is 
therefore tapered towards the front, as far as a 

20 rounded end 9; a median portion 10 of closely uniform 
cross-section; and a rear portion 11 reducing towards 
the rear, a base surface 12 of the fuselage 6 at this 
point having a rising step 13 to recede upwards and to 
form a concave housing for a vertical fin 14; other 

25 fins, horizontal, 15, are placed on the sides of the 
fuselage 6. The horizontal fins 15 are a disadvantage 
in that they increase the transversal dimensions of the 
float 5, but they can be made detachable or retractable 
to make them disappear when the float 5 is on board the 

30 ship. It is advantageous for the cross-sections of the 
fuselage 6 to be closely rectangular and for its faces 
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to be defined by the edges 24 forming almost sharp 
edges as shown in figure 3. Preferably, the base 12 is 
flat over the greater part of its length, particularly 
in the median part 10, and the upper surface of the 
5 fuselage 6 forms an upper flat deck 16 between the 
median part 10 and the rear part 11. 

Advantageously, the leg 7 is at the back of the 
fuselage 6 and extends substantially over half of its 
length, substantially over the whole of the rear 

10 part 11 and over half of the median part 10. A 
suspension element- 17 of the deflector 1 by the 
chain 18 is attached to the base 12, and comprises a 
coupling 19 fixed to the fuselage 6, a connecting 
rod 20 connected to the chain 18 and a transversal axis 

15 articulation 25 between them, which thus makes it 
possible for the connecting rod 20 to oscillate 
backwards and forwards but not laterally, such that the 
deflector 1 helps to stabilise the float 5 against 
rolling movements by restraining its rotation around 

20 the longitudinal axis. A safety chain 26 could further 
unite the deflector 1 to the coupling 19 and support it 
if the suspension element 17 were to break. The 
connecting rod 20 can include a shock absorber. 

The leg 7 is substantially half -submerged under 

25 the surface of the water E and comprises a front 
portion 21 rounded as a half -cylinder to promote 
penetration, and a rear portion 22 formed of two 
surfaces joined together at an edge 23 located at the 
rear. The leg 7 is smooth, with substantially identical 

30 cross-sections, in order to limit the forces produced 
by the vertical movements of the sea swell. 
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The mechanical principle sought consists generally 
of making the actual frequency of heaving (vertical 
oscillatory movement) of the float 5 close to a value 
where the movements of the swell only exert a minimum 
5 force, which attenuates the forces on the suspension 
element 17. The dimensions of the fuselage 6 and the 
cross-section of the leg 7 can be chosen in 
consequence, as a function of the results of digital 
simulations or pool trials. However, it was noted that 

10 a positive result was more easily obtained if the 
base 12 and the deck 16 were flat and relatively close 
to each other, which justifies the fuselage being wider 
than it is high. One also tries to increase the 
friction produced by the vertical movement of the water 

15 in order to damp down the oscillation of the float 5; 
the almost sharp angles of the edges 24 of the 
fuselage 6, as well as the horizontal fins 15, provide 
this result by creating eddies. 

Other considerations concern the stabilisation of 

20 the forward movement of the float 5. It is normal to 
improve it by providing the floats with appendages, 
which can however increase the towing force and to 
elongate them towards the rear. Such appendages are not 
needed here, where the leg 7 works as a rudder, the 

25 vertical fin 14 having the same effect if it is added. 
The leg 7 is best set behind the fuselage 6, and the 
coupling 19 also as far to the front as possible so 
that it does not upset the balance of the float 5, in 
front of the leg 7 or at least the greater part of it. 

30 The centre of the hull of the float 5 must be brought 
forward and its centre of gravity moved backward. The 
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flattening of the fuselage 6 and the reduction of its 
resulting lateral surface is also positive concerning 
this, since the lateral disturbances produced by the 
water will be reduced. 
5 In general, it is preferable not to place ballast 

in the float 5, which could make it more stable but 
which would increase its mass and its displacement. 
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